Effects of ionizing radiation on the adhesive interaction of human tumor and endothelial cells in vitro.
A centrifugation assay was used to determine the effects of ionizing radiation on the adhesive interaction of A549 human lung adenocarcinoma tumor cells and human umbilical vein endothelial cells (HUVEC). The tumor cells were fluorescently labeled and divided into control (sham-irradiated) and irradiated groups. The irradiated groups were exposed to irradiation levels ranging from 5 to 20 Gy using a 137Cs source. A specified number of these A549 tumor cells were then delivered into each well of 96-well cell culture plates containing confluent monolayers of human umbilical cord vein endothelial cells (HUVEC), and were given time to adhere to the endothelial cells. The wells were then sealed and were exposed to an acceleration field varying from 1 to 42 g (0-500 rpm) for 10 min. Finally, the wells were drained, and the number of tumor cells adhering to the endothelial monolayer were counted using a fluorescent microscope system. Our results indicate that the irradiation of A549 tumor cells significantly increased their adhesive interaction with endothelial cells (number of adhering irradiated cells/number of adhering control cells = 1.0, 1.3, 1.9, 2.2 for 0, 5, 10, 20 Gy respectively). In contrast, when endothelial cells were irradiated, rather than tumor cells, adhesive interaction decreased with an increase in the radiation dose (irradiated/control = 1.0, 0.9, 0. 8, 0.5 for 0, 5, 10, 20 Gy respectively). Simultaneous irradiation of both the tumor cells and the endothelial cells did not alter their adhesive interaction significantly. These findings may have important implications for the metastatic ability of irradiated tumor cells.